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[ ABSTRACT]

the coupling effect of the vehicle load above the tunnel, LS-DYNA was used to numerically simulate the tunnel blasting un-

Aiming at the vibration effect caused by the tunnel blasting under the existing ring road, and considering

der two working conditions of with or without vibration damping holes. And then, compare and analyze the vibration reduc-
tion on the ring road. The results show that damping holes can delay the time and shorten the duration of stress wave and re-
duce the superposition effect of stress wave and seismic wave. The maximum vibration reduction rate around the vibration
damping holes is about 41.7% , and the reduction rate in the horizontal direction is significantly higher than that in the ver-
tical direction. The maximum reduction rate of the ring road occurs in the middle of the road surface, which is about
19.1% . The duration of large fluctuation of highway vibration speed can be reduced by 50% by setting damping holes .
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Fig. 1 Schematic diagram of the tunnel under the ring road
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Fig.2 Finite element numerical model and monitoring
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Tab.1 Physical mechanics parameters of surrounding rock

BlE  DUVERE R/MPa  ZFE y/(KN-m™)  SPERUR E/CPa AKML  WEESM o/(°)  WEJT C/MPa
iFas 31.9 25.6 12.1 0.19 41.4 7.9
o= 20.5 23.0 11.2 0.21 27.5 1.5

k2 MBI SR
Tab.2 Material parameters of explosives

1 i [ 2
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p/(kg-m™)  D/(m-s7")  py/GPa BHA/CPa BHC/CPa BHR,  BHR, Zlo g o
0

1 100 3 500 4 214 0.182 4.15 0.95 0.3 4.192
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Fig.5 Vibration velocity time history curves of monitoring point H-3
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Fig. 6  Vibration velocity time history curves of monitoring point R-M-1 on highway pavement
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Tab.3  Vibration reduction rate of monitoring points on highway pavement under two working conditions
e T KI5 I RE/ (em - s71) KR 1b] 3 {7 RE/ (em - s7h) T 17 18]
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